MOTIVATION
non-magnetic semiconductors with zinc-blende structure are important materials used in spintronics spin-orbit interaction leads to splitting of states, but in equilibrium the total spin in any point of real space is zero (Kramer's theorem) however, in non-equilibrium state spin polarization and spin-Hall current may appear spin-current operator is usually defined as a symmetrized product j = 1 2 [σ v + vσ] of spin density σ and velocity v this definition has no obvious physical meaning we argue that the spin-Hall current can be defined by the real-space current distribution and its spin polarization both quantities can be measured (at least in principle) 520 .WE-Heraeus-Seminar on Spin-orbit-driven transverse transport phenomena, 3-6 Dec. 2012, Bad Honnef -p. 2 BASIC IDEA current distribution j x for states with k x and −k x model: 2D cosine potential, states with m = +1 520.WE-Heraeus-Seminar on Spin-orbit-driven transverse transport phenomena, 3-6 Dec. 2012, Bad Honnef -p. 3 BASIC IDEA
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